Spatial variability of selected soil attributes were investigated in the Kgalagadi region. Soil samples were collected along transects at Hukuntsi, Tshane, Lokgwabe and Lehututu at 50 m, 200 m, 500 m, 1000 m, 2000 m and 5000 m from water sources located in areas of different land use types. Sampling depth was 0 -10 cm, 50 -70 cm and 100 -120 cm. Samples were analysed for pH, EC, SOC, and P. Soil pH and EC were relatively high around CGA Pans, while SOC and P were generally low in the whole study area. It was concluded that the assumptions that different land use types existed under various soil environments with different soil properties, and that different land use types influence soil characteristics in various ways in the study area were not true.
Introduction
The Kgalagadi ecological system covers about 80% of Botswana's physical environment and most of it is in the western part of Botswana (sandveld) and extend to the eastern part of the country in some regions [1] . Kgalagadi is a plateau area uplifted following the break-up of Gondwanaland at least 65 million years ago [2] . The plateau edges were uplifted as the continent moved northwards [2] . Both fluvial and dune sediments are believed to have in-filled the uplifted basin with mainly sands interbedded with calcrete and silcrete [1, 3] . Although there is a general impression that the Kgalagadi sandveld cannot sustain any significant land use production, recent studies [4] have demonstrated that within the Kgalagadi system there are a variety of land-use types that are influenced by spatial variability in soil properties. Against the commonly held view that the western part of Botswana is covered by uniform Kgalagadi sands that are practically infertile, it is now established that there are some soil and geomorphologic variations that sustain various land-use types [4] . This study examined selected soil properties (pH, electrical conductivity (EC), soil organic carbon (SOC) and Phosphorus (P) and established how they change within different land use types at various soil depths (0 -10 cm, 50 -70 cm and 100 -120 cm). The study was based on the assumptions that different land-use types exist under various soil environments with different soil properties, and that different land use types influence soil characteristics in various ways in the study area.
The Study Area
The Matsheng area (size 44,000 km², about 1000 m above sea level) comprises four villages of Hukuntsi, Tshane, Lokgwabe and Lehututu, and a number of remote settlements. They are located on approximately 24˚S and 22˚E in the Kgalagadi north Sub-District (Figure 1) .
Land in the area is generally used for grazing, small scale crop production, residential, other non-agricultural activities, and collection of veld products including wood resources. The area is among the driest in the country with annual precipitation ranging between 250 and 350 mm [5] . Policy (TGLP) Farms and Wildlife Management Areas (WMAs). Soil samples were collected at 0 -10 cm, 50 -70 cm and 100 -120 cm soil depth. It was decided to have shorter intervals close to the water point because of the likehood of rapid changes that had to be captured and then longer intervals away from the water sources. Soil samples were analysed for pH, EC, SOC, and P. Determination of EC and pH was conducted through methods proposed by [6] , SOC was investigated using [7] , and P was analysed using Olsen method [8] .
Materials and Methods

Results and Discussion
Soils in WMAs, TGLP's and CGA (Bh) were mainly acidic (pH < 7), while pH was relatively high around CGA Pans (PH > 8) (Figure 2) . This was attributed to high concentration of salts in the pan environment. Generally, pH levels declined as the distance increased from water sources confirming that most Kgalagadi soils are acidic [3, 4] . This trend was observed at different soil depths for the different land-use types. The greatest variability in pH was noted for CGA Pans, while the lowest variability was observed at the TGLP.
The EC of soils around pans was extremely high due to high concentrations of salts within the pan and the immediate surrounding areas (Figure 3) . However, as the distance increased from the pan, the EC decreased markedly. This indicated that the influence of pan conditions on soils diminished with increase in the distance away from the pan environment.
SOC was generally low in the soils (<1%) (Figure 4 ). This implied that other soil parameters like Cation Exchange Capacity (CEC) that are normally influenced by SOC in soils may have generally been low [4] . The observation was in line with other soil studies elsewhere (e.g. [9] ). Because of controlled grazing that was conducted in the TGLP farms and WMA, It was expected that the areas would exhibit relatively high SOC. However, clear trends in SOC that substantiate this did not emerge.
Low P levels were observed in the soils of the study area ( Figure 5) . Most studies conducted in the Kgalagadi region have indicated that the Kgalagadi sand is generally poor in terms P content [4] . Therefore, this observation provided further evidence of the low fertility status of soils existing in the Kgalagadi region.
Conclusion
This study was premised on the assumptions that 1) different land-use types existed under various soil environments with different soil properties, and 2) that different land use types influence soil characteristics in various ways. On the basis of the inv stigated soil characteristics, e Copyright © 2012 SciRes. IJG
